Hydrogen-deuterium (H-D) exchange reactions between protonated alkyldipeptides and either deuterated water,' methanol'.' or ammonia' have been the subject of studies using Fourier transform ion cyclotron resonance (FTICR) mass spectrometry. Recently, we reported that the H-D exchange behaviour is highly dependent on the proton affnity difference (APA) between the exchange reagent and the dipeptide. ' In the reactions between the studied alkyldipeptides and deuterated ammonia, for which APA is 40-70 kJ mol-', exchange is close to collision controlled and non-selective: all three exchangeable sites in the dipeptides incorporate deuterium with equal rate constants. In contrast, for the reactions between the dipeptides and deuterated water, where APA is 200--230 kJ mol-l, only 5-20% of the collisions lead to H-D exchange which is site-selective: the hydrogens of the various functional groups within a given dipeptide exchange with different rate constants. Moreover, the various rate constants have a consistent substituent (side-group) dependence: more basic N-terminal amino acids lower the overall rate constants of exchange and less basic C-terminal amino acids increase the difference in relative rate constants of site-selective exchange within a given dipeptide. It is considered that the H-D exchange proceeds via competing intermediate complexes characterized by a protonated exchange reagent molecule stabilized by specific multiple hydrogen bonds from the various functional groups in the dipeptide.' The reaction complexes of the dipeptides with less basic exchange reagents are more tightly bound since hydrogen bonds need to be geometrically optimal to overcome the larger proton affinity differences. Consequently, reactions with less basic exchange reagents result in a more site-selective H-D exchange behaviour.
If geometrically optimal hydrogen bonds are essential in the competing intermediate complexes, the effects of the alkyl substituents on the H-D exchange behaviour may be related not only to the individual enhancements of the local basicities at different basic sites, but also to the geometric distortion in the intermediate complexes due to steric hindrance.
The effect of a possible steric hindrance presently has been examined by studying the H-D exchange behaviour of the protonated dipeptides in the reactions with stereoisomeric reagent molecules, knowing that the basicities of the stereoisomeric reagent molecules are identical. To study the stereoselectivity of the H-D exchange, the stereoisomers of butan-2-01 were chosen as exchange reagents. In the experiments performed here, the instrumentation and general procedure were identical with those reported previously,' except that instead of studying the exchange reactions between the protonated dipeptides and deuterated exchange reagents the reverse exchange reactions were studied (demonstrated by Gard et Table 1 , which show that the efficiency ranges from 42 to 58% within the series of studied dipeptides, compared with the previously reported 30-70%0 and about 100% for the exchanges of the same series of dipeptides with methanol and ammonia, respectively. Furthermore, the substituent effect, as reflected in the relative rates of exchanges (HI,,,,, H, and H, in Table 1 ) at the amino, amide and carboxylic groups, is found to be qualitatively similar to that reported previously' for water and methanol. The magnitude of the substituent effect in the exchange with butan-2-01 is reduced as expected for a more (Fig. 1) . This may be due to the relatively small proton affinity difference APA between butan-2-01 and the series of dipeptides which can be estirnated4s6 to range * Author to whom correspondence should be addressed.
